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(71) We, ADDRESSOGRAPH MUL- 
TIGRAPH CORPORATION, a corporation 
organised and existing under the laws of the 
State of Delaware, United States of America, 
5 of 20600 Chagrin Boulevard, Cleveland, Stare 
of Ohio, United States of America, do hereby 
declare the invention, for which we pray that 
a patent may be granted to us, and the method 
by which it is to be performed, to be parricu- 
10 larly described in ai^ by die following state- 
ment: — 

This invention relates to the laminating 
an and more particularly to an improvement 
in laminated articles comprising a magnetic 
15 impdse record element secured to a vinyl 
plastics base. 

For the purposes of this application, the 
tenn "vinyl plastics" is iirtended to define 
material in the form of sheets or films made 
20 from a resin consisting essentially of a 
homopolymer of vinyl chloride or a copolymer 
consisting of a major proportion of vinyl 
cWoride and a minor proportion of vinyl 
acetate. Other ingredients convemtionally 
25 present in vinyl plastics compositions such as 
fillers, colorants and stabilizers, may also be 
used. 

The invention is particularly (but not 
exclusively) applicable to die manufacture of 

30 credit card blanks having a magnetic impulse 
record element^ and will be (fescribed with 
particxilar reference thereto. However, it will 
be appreciated that the invention has much 
broader applicability and will find utility in 

35 the manufacture of any laminated article which 
comprises the combination of a vinyl plastics 
base with a magnetic impulse record element 
In recent years, the credit card industry Eas 
directed its attention toward increasing the 

40 usefulness of credit cards in terms of the 
quantity and type of information that can be 
carried on the cards. Of ancillary interest has 
been the capability of changing and updating 
information carried by the card without having 

45 to issue a new card. Still further, the not 



insubstantial use of credit cards by unautho- 
rized persons has created a desire to include 
on die card, machine readable information 
which identifies the rightful owner of the 
card. 50 

In furtherance of these goals, a considerable 
amount of effort has beai expended in the 
development of a credit card combined widi 
a magnetic unpulse record element As well 
known, such elements are capable of storing 55 
a considerable amount of machine readable 
information on a very small surface area, and 
the information so stored can be readily erased 
and updated repeatedly without adversely 
effecting the quality of die record. 60 

One way of utilizing such a credit card 
is to record on its magnetic impulse record 
element, a money credit limit which the ciedit 
card issuer will honor. Thereafter, as die 
card is used in purchase transactions, die 65 
initial credit limit amount would be erased 
and supplanted with a lower money amount 
corresjinding to the difference between the 
starting credit limit and the amoum of the 
transaction. In die event diat the last recorded 70 
credit limit is lower than the amount of the 
proposed transaction, the card would not be 
honored. When the card owner pays his bill, 
the reduced credit limit stored on his card is 
erased and replaced with a new starting credit 75 
limit 

The magnetic impulse record element could 
also be used to store information about the 
physical characteristics of the rightful card 
holder. In this way, when a merdiant places 80 
the card in a suitably equipped transaction 
printer, he has an opportunity to read the 
physical characteristics of the c^rd owner and 
visually check them against the card presenter 
to see if his characteristics match those on the . 85 
card. Many other uses of a composite credit 
card and magnetic impulse record element 
will suggest themselves to those skilled in the 
art 

The early attempts to combine a credit 90 
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card with a magnetic impulse record element 
involved nothing more than adhesively secur- 
ing a strip of magnetic recording or computer 
tape to a credit card blank. proved to 
5 be less than satisfactory because of delami- 
nation problems. 

This difficulty has in some measuie been 
overcome by tiansfercing from the magnetic 
tape only the coating portion which comprises 

10 a dispersion of magnetic particles in a binder 
jmtrix. This is accomplished by a hot stamp- 
ing technique such as that conventionally 
practiced in stamping tides and designs on 
book bindings, and monograms and imrials on 

15 luggage. 

Because the coating on the magnetic tape 
only is transferred from its carrier or backing 
strip to the credit card blank, tiie resulting 
magnetic impulse record element is much 

20 tiiinner than in the case where the magnetic 
tape is laminated to the credit card blank. 
This reduces the tendmcy of the record 
element to delaminate. 
The hot stamping method for providing the 

25 credit card blank with a magnetic impulse 
record element sufFers its own unique disad- 
vantages. Firsts it produces a phenomenon 
which wfll be referred to as "aq>ping'*. Tins 
is characterized by a nonuniform concave 

30 curvature of the record dement and the under- 
lying area of the credit card blank. Cupping 
is believed to be caused by the flow of the vinyl 
plastic material, from which the credit card 
is formed, in response to the pressure of the 

35 heated platen of the hot stamping equipment 
The adverse effect it produces is mamfested 
in variations in signal strength across the width 
of the magnetic impulse record element. 
Recording and playback heads are set a fboed 

40 distance from Ae record element and as the 
latter recedes from the fixed head in following 
the contour of the cupped credit card blank, 
there is a concomitant reduction in signal 
strength. 

45 The wider the stripe of magnetic impulse 
record element, the more severe the cupping 
problem. Experimentation has shown that the 
amount of cupping which accompanies the 
transfer of a stripe 0.3 inches wide is tolerable 

50 although improvement would be desirable. 
The amount of cupping which accompanies 
the transfer of a stripe 0.58 inches wide ex- 
ceeds 200 micro-inches per 0,1 inch of stripe 
widthj and this exceeds the tolerance limits 

55 for at least the recorder head used in ±e 
experiment. In eadi case, the heat needed to . 
transfer the magnetic material from its carrier 
to the credit card blank dictated that the hot 
stamping platen be maintained at a tempera- 

60 ture in excess of 400**F. 

The second disadvantage of the hot stamp- 
ing method is that even at platen temperatures 
of 400*F and above^ heat stamping directiy 
from a magnetic tape to a credit card blank 

65 can produce as low as a SQ% yield and lower 



of satisfactory magnetic impulse record 
elements dependmg on the widtii of magnetic 
stripe transferred. The wider the stripe, the 
lower the yield. Defects range from small' pin- 
holes to large gaping areas caused by the 70 
coating on the magnetic tape being retained 
by its carrier and not transferred to the credit 
card blank. Because of the low yield and 
problems created by excessive "aipping", 
direct heat stamp transfer of the magnetic 75 
coating from a magnetic tape to a credit card 
blank is not deemed to be commercially prac- 
ticable at least for salpes on die order of 0.5 
inches and wider. 

It is therefore apparent that there is need 80 
for an improved vinyl plastic member such 
as a credit card blank having a magnetic 
unpulse record element and an improved 
mediod of making the same. The present 
mvention is addressed to filling these needs. 85 

The invention in one aspect provides a lami- 
nated article comprising a base of vinyl plastics 
as hereinbefore defined having a surface at 
least a portion of which is provided with a 
coating consisting of a dry residue of a par- 90 
tially hydrolyzed vinyl chloride-vinyl acetate 
copolymer comprising, on a solids basis, from 
88 to 94 weight per cent polyvinyl chloride, 
from 2 to 6 weight percent polyvinyl acetate, 
and from 2 to 10 weight per cent polyvinyl 95 
alcohol and a inagnetic impulse record element 
comprising a dispersion of magnetic partides 
in a hinder matrix overiying and bo/ided to 
said coating. 

In another aspect the invention provides a loo 
method of providing on a base of vinyl plastics 
as hereinbefore defined a magnetic impulse 
record dement, comprising the steps of: 

forming on a backing strip a transferable 
magne tic impulse record dement comprising 105 
a dispersion of magnetic partides in a binder 
matrix, 

forming on at least a portion of the base, 
or on the magnetic impulse record element, 
a coating, which is adhesive when hot, and no 
whidx consists of a dry residue of a partially 
hydrolyzed vinyl chloride-vinyl acetate copoly- 
mer comprising, on a solick basis, from 88 
to 94 wdght percent polyvinyl diloride, from 
2 to 6 weight percent polvinyl acetate, and 115 
from 20 to 10 weight per cent polyvinyl alco- 
hol, and 

transferring the magnetic impulse record 
element from the ba^ng strip to the base 
by a hot stamping process, with the coating 120 
between the dement and the base. 

In preferred embodiments of the invention, 
a substantially lower stamping temperature can 
be used whidi in turn results in less severe 
"cupping** and yidds in the 80 to 90y, range i25 
even with stripes 0.5 inches wide and wider. 

In the accompanying drawing: — 

FIGURE 1 is a sdiematic, pictorial repre- 
sentation of a credit card blank having a 
magnetic impulse record dement thereon; 130 
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FIGURE 2 is a schematic, sectional view 
taken generally along line 2—2 of FIGURE 
1 with the proportions and dimensions gready 
exaggerated for purposes of darity; and, 
5 FIGURE 3 is a schematic, sectional view 
similar to FIGURE 2, but showing a modified 
fonn of the invendon. 

Turning to the drawings, it will be seen 
that FIGURE 1 pictorially represents a credit 

10 card, designated generally as 10, to whidi 
has been applied magnetic impulse record 
element 12. 

As best seen in FIGURE 2, credit card 
10 comprises base 14 consisting of a rigid, 

15 but bendable vinyl plastics sheet, to whidi is 
lamina ted skin 16 which is an unplasticized 
vinyl piastics film. In the context of the present 
invention the vinyl plastics film is optional, 
but is included in die preferred embodiment 

20 because most credit cards are so constructed. 
The fihn protects tiie printed matter applied 
to the vinyl plastics sheet and provides the 
card with a smooth shiny surface. 

Commercially available vinyl plastics sheet 

25 which may be used in the practice of the 
present invention include Emelux V265B — 6 
manufactured by Addressograph-Multigra|A 
Corporation, Nixon 5193 manufactured by 
Nixon-Baldwin Division of Tenneco, Inc., and 

30 Union Carbide 3603 manufactured by Union 
Carbide Corporation. 

Commercially available vinyl plastics fihn 
which may be used in the practice of die 
invention indude Emelux V018A— 1 manu- 

35 factored by Addressograph-Multigraph Cor- 
poration, Nixon 1142 manufactured by Nixon- 
Baldwin Division of Tenneco, Inc., and Union 
Carbide 0411 and 0414 manufacnired by 
Union Carbide Corporation. 

40 Conventional sheet thicknesses will generally 
be in range of .01 inches to .03 mches, while 
conventional film thicknesses aie in the range 
of 1 to 3 mils. 
Referring again to FIGURE 2, it will be 

45 seen that there is interposed between magnetic 
impulse record element 12 and vinyl plastics 
film 16, coating 18 whidi consists of the dry 
residue of a composition containing polyvinyl 
diloride, polyviriyl acetate and polyvinyl alco- 

50 hoi produced by partial hydrolysis of a vinyl 
chloride-vinyl acetate copolymer. In this em- 
bodiment, coating 18 is generally coextensive 
in width and length widi magnetic impulse 
record element 12. This can be accomplished 

55 by applying die coating to a localized area of 
credit card blank 10, or by applying it to the 
surface of the magnetic coating material prior 
to the hot stamp transference of the magnetic 
material to the surface of the credit card 

60 blank. 

Referring to FIGURE 3, it will be seen that 
in this modified embodiment coating 18 covers 
the entire surface of credit card blank 10. 
In the practice of this embodiment, coating 
65 18 may be applied eitiier to the credit cani 



blank or to the vinyl plastic fihn, preferably 
die latter. 

Coating 18 may be applied by any con- 
vennonal coating mediod including spray, 
bn^h or roller application. In practidng the 70 
ambodmient iOustrated in FIGURE 2, when 
the coating is applied to a localized portion 
of die surface of credit card blank 10, it is pre- 
ferred to use a mask or screen to limit the area 
of appUcation of die coating, but tiiis is not 75 
essential. Use of a narrow brush or roller is 
ako contemplated. 

The "cupping" phenomenon described 
above is readily apparent from the drawings 
because die showing is greatiy exaggerated. It 80 
will be appredated, however, ±at as a practi- 
cal matter, cupping provides only a slightiy 
concave curvature to die exposed airface of 
m ag n etic impulse record dements, and to the 
underlying portions of coating 18, fihn 16 and 85 
sheet 14. 

As noted above, magnetic impulse t^oid 
dement 12 may be formed of die magnetic 
coating composition used in magnetic record- 
ing and computer tapes. gQ 

In general, such magnetic coating composi- 
tions comprise a diversion of magnetic par- 
tides in a binder matrix. In most conventional 
tapes, the magnetic ingredient m the coating 
composition consists of adcular (needle 95 
shaped) j^des of gamma ferric oxide. 
These particles have lengths within the range 
of .2 to .8 microns, preferably .3 to .5 microns, 
and length to breadth ratios within the range 
of 2:1 to 8:1. jqq 

Odier magnetic materids, although more 
cosdy, may also be used induding cobalt 
doped ganima ferric oxide, chromium dioxide, 
adcular iron, cobalt or nidcel parades, and 
cobalt-jAosphorus, nickd-phosphorous and 105 
cobalt-nickd-phosphorus layers deposited by 
elcctroless of dectrolytic methods. 

The other major ingredient in the magnetic 
coating composition is a resin binder which 
may consist of one or more of a number of 110 
diemioplastic resinous binders induding vinyl 
cMoride-vinyl acetate copolymers, vinylidene 
chloride/acrylonitrile copolymers, butadiene/ 
styrene rubber polymers, and polyurediane 
dastomers. 115 

In addition to these ingredients, die mag- 
netic coating compositions conventionally con- 
tain a conductive agent, mosdy commonly the 
various forms of carbon black, which serves 
the purpose of controlling tibe conductivity of 120 
the composition to prevent build up of static 
charges; a dispersant, to assist in wetting out 
the magnetic particles, such as zinc naphthen- 
ate, dioctyl sodium sulfosuccinate the mono-, 
di- and tri-esters of oldc add and triedianol- 125 
amine. Other ingredients which may be in- 
duded are stabilizers, lubricants and plasti- 
dzers. 

The thickness of the coating of the magnetic 
c omposition on magnetic tape s is f airly well 130 
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standaidized at 22 mils, 1.7 mils and 0.7 
mils. Any of these may be used in the practice 
of the present imrendon. 
The two most common carriers or supports 

5 for the magnetic composition, i.e. the tape 
itself, are films of cellulose acetate and poly- 
ester resins. Of these two classes of resins, 
the latter is the most popular, and most widely 
used polyester is polyeih3^ene terephthalate. 

10 Much of this is sold imder die DuPont trade^ 
mark Mylar, The thickness of the carrier or 
backing strip is conventionally wi^n the range 
of .0005 to .0015 inches. 
Compositions containing polyvinyl chloride, 

15 polyvinyl acetate and polyvinyl alcohol pro- 
duced by partial hydrolysis of a vinyl chloride- 
vinyi acetate copolymer, wbich may be used 
as coating 18, are commercially available. It 
has been found that very sati^ctory results 

20 achieved with compositions comprising on 
a soHds basis, from 88 to 94 weight percent 
polyvinyl chloride, from 2 to 6 we^t percent 
polyvinyl acetate, and from 2 to 10 weight 
percent polyvinyl alcohoL 

25 A suitable commercial composition falling 
within this range of proportions is sdd by 
Union Carbide Corporation imder the desig- 
nation, VAGH. This material, desaibed by 
its manufacturer as a partially hydrolyzed, 

30 vinyl diloride-vinyl acetate copolymer, is be- 
lieved to contain jiwut 91 weight percent vinyl 
ddoride, about 3 weight percent vinyl acetate 
and about 6 weight percent vinyl alcohol, on 
a solids basis. 

35 To be useful in the preferred practice of 
the invention the partially hydrolyid copoly- 
mer should be diluted with a suitable solvent 
to provide a coating composition containing 
from 5 to 18 weigjit percent solids. Composi- 

40 tions containing about 7 weight percent solids 
are particularly satisfactory. 

The particular solvent employed should be 
selected so that in die time it takes for evap- 
oration, it will not have any substantial detri- 

45 mental effect on the vinyl plastics film or vinyl 
plastics sheet. Furdier, the solvent should 
evaporate within a reasonable period of time 
at temperature not exceeding about 150*'F 
lest distortion of the substrate occur during 

50 drying of the coating. Suitable commercially 
available solvents include ethyleneglycol mono- 
ethyl ether, and ethyleneglycol monomethyl 
ether, both sold by Union Carbide Corporation 
tmder the trademaiics Cellosolve and Methyl 

55 Cellosolve, respectively. Coating thicknesses 
within the range of 0.01 to 0.03 mils will 
produce satisfactory results. In general, coat- 
ings thicker dian 0.03 mils may be used, but 



are difficult to justify economically because 
they produce no further improvement in 60 
results. 

The efficacy of tiie invention was confirmed 
by a series of experimental runs in which 
magnetic impulse record elements of .58 inches 
wi(k were formed on large numbers of credit 65 
card blanks by a hot stamping transfer method. 

La aU the runs., the same card stock was 
employed and the magnetic coating was trans- 
ferred from the same magnetic recording tape 
stock (manufactured by 3M Corporation 70 
under die designation MTA 20730). Further, 
the same hot stamping equipment was em- 
ployed witii the ram force and dwell time being 
held constant throughout. The platen tem- 
perature was adjusted, however, for reasons 75 
explained below. 

In four of the seven runs reported below, 
coating 18 was omitted, while it was included 
in the remaining three rcms. 

The hot stamping operation was conducted 80 
on a 8100 speoal model machine manufac- 
tured by Frmiklin Manufacturing Company. 
The machine feeds a credit card blank to a 
hot stamp work station and indexes a let^th 
of magoetic recording tape across the portion 85 
of the blank at the work station to vMch the 
magnetic coating on the tape is to be trans- 
fened- The tape is disposed with the carrier 
or support portion facing away from the 
cre<nt card blank so that ib& magnetic coating 90 
on the tape is in jutmposition wi^ the credit 
card blank. The hot stamping plat^ pie- 
heated to a set temperature, is lowered under 
a ram force and maintained in contact mth 
the carrier side of the magnetic recording tape 95 
for a preset dwell time. 

The credit card blank used throughout the 
test runs was formed of a vinyl plastics sheet 
.0625 inches thick manufactured by Addresso- 
graph-Multigraph Corporation and sold under 100 
the designation Emelux V265B — 6. To each 
surface of the sheet was laminated a vinyl 
plastics film 1.8 mils thick manufactured by 
Addressograph-Multigraph Corporation and 
sold widsr the designation Emelux V018A — 1. 105 

A coating of Uxiion Carbide Corporation 
partially hydrolyzed copolymer VAGH in a 
solvent was applied to one surface of the 
vinyl plastics ffims, prior to lamination to the 
vinyl plastics sheet, providing a dry coating 110 
having an average tiiidcness .02 mils. 

The platen temperatures, dwell time and 
ram force at which the hot stamping machine 
was operated are set fordi in the table below, 
together with the cupping values and yield 115 
percent for eadi run. 
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pdTvinyi acetate, and from 2 to 10 vei^t 
perrem polyvinyl alcohol and a magnetic 
impulse lecoid element compasiDg a disper- 
sion of magnedc parddes in a bimler matrix 
5 oredying and bonded to said coating. 

2. An ardde as claimed in Claim 1 wherein 
die coating has a diidoiess in die range 
of 0.01 to 0.03 mil 

3. An ardde as claimed in Qaim 1 or 
10 Gaim 2, wherein die magnedc impulse record 

element is in die form of a stripe. 

4. An ardde as claimed in Qaim 3, v^ierein 
die widdi of die magnedc impulse record 
dement is greater than 0.3 indies. 

15 5. An ardde as claimed in any of Gaims 
1 to 4i wherein the amount of def onnadon 
of the base due to the transfer of the impulse 
record is less than 200 micro-iiKhes per 0.1 
inch of the record dement width. 

20 ^- A mediod of providic^ on a base of 
vinyl plasdcs as hexeinbefore defined a mag- 
netic impulse record element, comprising die 
steps of:— 
forming on a backing strip a transferable 

25 magi^c impulse record dement cpmprisinig 



a dispersion of magnetic parddes to a binder 
matris^ 

forming on at least a portion of the base, 
or on the magisdc impulse record dement, 
a coating] which is adhesive when hot, and 
whidi consists of a dry residue of a partially 
hydrolyzed vinyl ddorid&-viixyl acetate co- 
polymer comprising, on a soHds basis, from 
88 to 94 weight percent poljrvinyl chloride 
from 2 to 6 vKi^xt percent polyvinyl acetate, 
and from 2 to 10 weight percent pdyvinyl 
alcohol, and 

transferring the magnedc unpdse record 
dement from die bac^ng strip to the Imse 
fay a hot stampii^ process, wrdi the coating 
between the element and the base. 
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